Materials and methods
We consider the outcomes, from 1996 to 2000, of an endoscopy service operating in a geriatric hospital as an open access service for inpatients and outpatients of all ages. Drugs were never administered during colonoscopy (which was performed by four different qualified endoscopists, with varying lengths of service, operating independently, at different, nonsimultaneous weekly access times) and the procedure was interrupted if it caused the patient too much discomfort. All patients were prepared for the examination by spontaneous assumption of a maximum of 4 litres of PEG (the only saline solution used by us). The results were assessed by age and by the following geriatric age groups: 65-74 years (young-old), 75-84 years (old) and over 85 years (old-old). Details on the variables considered and statistical analysis are given in Appendix 1, available as supplementary data on the journal website (www.ageing.oxfordjournals.org).
Results
During the test period 2,014 colonoscopies were conducted in patients of between 16 and 97 years of age. Of the patients, 976 (434 males) were aged over 65 years (148 over-85s). Characteristics of test patients and indications for the procedure are listed in Table 1 . Four patients were admitted to hospital for observation due to post-polypectomy haemorrhaging and two owing to a vagal attack. Colonoscopy was completed in a total of 1,609 subjects (79.9% of cases). Incomplete colonoscopy in 177 patients (43%) resulted from poor bowel preparation and, in the remaining 228 cases, from failure to tolerate the procedure because of excessive discomfort.
As regards age, colonoscopy was unsuccessful in 12.2% of young and 28.5% of older patients (28.3% and 50.7% owing to poor preparation, respectively).
Considering the three geriatric subgroups, procedures were not completed in 97 (20.6%) young-old patients, in 117 (32.9%) old patients and in 64 (43.2%) old-olds (37.1, 54.7 and 64.1% due to poor bowel preparation, respectively), with a statistically significant distribution for failed procedures and insufficient cleansing, which increased with age (χ 2 for trend = 33,672; P < 0.0001). Colorectal cancer was diagnosed in 108 patients (88 aged over 65 years, 15 of whom (10.1%) were old-old). There was no significant distribution for diagnosis of polyposis, although the young-old patients presented the majority of single or multiple polyps (102 in this age group). Table 2 shows the distribution of the other diagnoses.
Logistic regression analysis was based on 11 factors drawn from clinical and personal data and from indications for the procedure.
Limiting analysis to the geriatric population, the procedure was at higher risk of failure when the patient was female (OR 1.61, 95% CI 1.18-2.19, P = 0.0029), an inpatient (OR 3.70, 95% CI 2.70-5.00, P < 0.0001), and had an indication other than follow-up for colonic lesions (OR 2.04, 95% CI 1.28-3.25, P = 0.0026). Non-tolerance of the entire procedure was conditioned by the same factors (female gender: OR 3.78, 95% CI 2.33-6.14, P < 0.0001; having inpatient status: OR 2.13, 95% CI 1.43-3.22, P = 0.0002; an indication other than follow-up for colonic lesions: OR 2.78, 95% CI 1.39-5.54, P = 0.0039).
Failure due to poor bowel preparation was influenced only by age (OR 1.03, 95% CI 1.00-1.06, P = 0.0499), with a trend towards significance, and inpatient status (OR 5.26, 95% CI 3.45-8.33, P < 0.0001).
Considering only the 698 complete examinations in geriatric patients, the factors that predicted a clinically important diagnosis (neoplasm, polyps or inflammatory bowel disease) were: male gender (OR 1.85, 95% CI 1.37-2.56, P < 0.0001), outpatient status (OR 1.16, 95% CI 1.13-2.29, P = 0.0008), indication of rectal bleeding or faecal occult bleeding (OR 2.15 and 2.47, 95% CI 1.49-3.21 and 1.45-4.16, respectively), further investigation of radiological findings (OR 3.70, 95% CI 7.35-1.86, P = 0.0002), or of an abdominal mass identified by palpation (OR 2.59, 95% CI 6.54-1.03, P = 0.0427).
In 46 cases of failed colonoscopy (16.5%), the patients did not have an indication predicting an important diagnosis, whereas 155 (48.6%) of the older patients in whom the caecum was not reached did present with an important indication. In 6.1% of incomplete examinations, the patients belonged to a high-risk category (being older adults, having outpatient status, presenting symptoms predictive of an important diagnosis).
Discussion
In our case series, 'simple, safe' colonoscopy (indicating a procedure that did not force patients' natural capacity to ingest the complete bowel-cleansing preparation, nor increase spontaneous compliance by sedation) permitted adequate exploration of the colon in 71.5% of patients aged over 65. This diagnostic approach was less and less successful with increasing age, reaching a 43% failure rate in the over-85s. The incidence of the two main causes of colonoscopy failure (poor bowel preparation and intolerance of the procedure) exhibited different trends according to geriatric age group, with a progressive rise in poor bowel cleansing, which presented a 64% failure rate in the old-old group.
Since our study was retrospective, we were unable to establish the most appropriate colonoscopic approach in older patients. However, we feel it is important to report our data, since the USA multi-society task force on colorectal cancer considers the definition of protocols for safe colonoscopy to be a 'key research question' in endoscopy practice [16] .
The fact that older patients proved to be more tolerant than young ones during the procedure suggests that colonoscopies can be performed without special ancillary support, making it a feasible practice for the experienced endoscopist [11, 15] . Our findings on diagnostic yield are validated by the fact that the four endoscopists reached the caecum in 80% of the entire case series, which is a good technical outcome in the absence of medical sedation; discomfort was alleviated solely by reducing loops in the endoscope and by 'psychological' sedation. In agreement with Ristinkankare and colleagues [17] , old-old males proved to be the most tolerant of the procedure within the geriatric population, while the best overall outcomes were obtained in outpatients, corroborating the findings of other authors [18, 19] .
As far as our data are concerned, the best cost-benefit ratio for colonoscopy was achieved in older patients: male, outpatients with indications related to faecal occult or rectal bleeding or to further investigation of radiological or palpatory findings, because colonoscopy without any ancillary support lends itself to a complete, positive outcome.
Another way of improving efficacy would be to reduce indications for female inpatients being examined for altered bowel habits. The use of sedation and appropriate nursing practices during preparation for other patients may be the key to the success of the procedure.
Interestingly, roughly half of the patients in our study with a failed colonoscopy presented one or more risk factors for a major diagnosis. Therefore, in accordance with the American Society for Gastrointestinal Endoscopy guideline, if the benefits of performing a complete test are equal to the risk of the procedure itself, more invasive techniques appear to be justified [15] .
Key points
• Reducing the iatrogenic complications of colonoscopy in the elderly is an important objective.
• Performing colonoscopies without sedation, without exceeding the individual pain threshold and without forcing ability to take the entire bowel-cleansing preparation, yields a 71.5% completion rate in older people.
• This endoscopic method becomes less effective with increasing age and fails more frequently in female inpatients referred for the first time. 
